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Abstract. To examine the possibility that pulsatile secretion of adrenocorticotrophic hormone (ACTH) enhances the responsiveness of the adrenal, the blood corticosterone response to repeated injections of ACTH was determined in the dexamethasone-nembutal pre-treated rat. Treatment with dexamethasone (100 \g=m\g/100g body weight) at 13.00 h for 2 days decreased corticosterone levels and completely abolished these daily variations in both the blood and adrenal. Under these conditions, four or five successive iv injections of 0.2 or 2 mIU ACTH were given at \ m=1/ 2\or 1 h intervals. Blood samples were taken immediately before and at frequent intervals after injection. A significant increase of blood corticosterone levels was observed 10 min after the second injection of 0.2 mIU ACTH. Further increases in blood corticosterone levels were observed after the subsequent injections. In addition, repeated injections of 2 mIU ACTH augmented the responsiveness of the adrenal to ACTH. The second or the third injections of 2 mIU ACTH produced a greater increase in adrenal corticosterone content than did the first ACTH injection.
These results suggest that when ACTH acts on the adrenal gland in a pulsatile fashion, the steroidogenic response of the adrenal to ACTH increases markedly.
Endogenous secretory patterns of hypothalamopituitary hormone are pulsatile rather than conti¬ nuous (Boyar et al. 1973; Gallagher et al. 1973; Sassin et al. 1973; Weitzman et al. 1975; Carmel et al. 1976 (1978) reported that the rhythm in plasma ACTH was of much smaller amplitude than that of plasma corticosterone, and did not reach statistical significance. Therefore it has been as¬ sumed that the circadian adrenocortical peak is brought about by the frequent pulse of ACTH, but not the amplitude of ACTH.
In the present study, the possibility that pulsatile secretion of ACTH enhances the steroidogenic response of adrenal was examined using the dexamethasone-nembutal pre-treated rat, and we found that successive injection of ACTH produced a marked increase of blood corticosterone levels beyond the response to the inital ACTH injection.
Materials and Methods
Wistar albino rats (from Shizuoka Animal Agricultural Cooperative Association) were bred and reared in our community rat room. They were housed with a control¬ led thermal environment and allowed to feed ad libitum. (Dallman et al. 1978 ). (Fig. 1) . Under these conditons, 2 or 20 mlU ACTH produced an increase of blood corticosterone levels 15 min after the first injection. The second injection of 2 or 20 mlU ACTH produced a marked increase of blood corticoste¬ rone levels beyond the response to the first injec¬ tion of ACTH (Fig. 2) .
In the next experiment, 0.2 mlU ACTH was injected five times at 30 min intervals. As shown in Fig. 3 , the responsiveness of the adrenal to ACTH was gradually increased by successive injections. In the third experiment, the second or third injection of 2 mlU ACTH produced a greater increase of blood corticosterone level than that following the first or second injection, in both the a.m. and p.m. groups (Fig. 4) . Further amplification of blood corticosterone levels was not brought about by the fourth injection of ACTH. Both the first and second response, showed a significant a.m. -p.m. difference (Fig. 4) . Adrenal corticosterone content increased 15 min after the first injection of ACTH, and thereafter this high level of adrenal corticoste¬ rone was maintained until the second injection. The second or third injection of ACTH also pro¬ duced a significant increase (Fig. 5) . Development of augmented responsiveness of the adrenal to ACTH was observed in the dexamentasone-ACTH pre-treated rat (Fig. 6) . The initial level (just prior to the first injection) of blood corticosterone was significantly higher than that of dexamethasone pre-treated rats (Fig. 4) (Takahashi et al. 1977 (Takahashi et al. , 1979 . There¬ fore, we assumed that episodic secretion of ACTH occurs only in the evening, and this clustering enhances the adrenal steroidogenic response to ACTH, resulting in the well documented circadian rhythm of blood corticosterone levels.
